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FUSE DEVICE FOR A PROJECTILE 

0001] This application is a Continuation-in-Part of U.S. Serial 
No. 09/953,220 filed September 17, 2001, the entire content of which 
is hereby incorporated by reference. 

Background of the Invention 

0002] The invention concerns a fuse device for a projectile, such as a 
mortar. The fuse device comprises a firing pin, an initiating detonator to be 
ignited by the firing pin, and a firing booster arranged to be ignited by the 
initiating detonator, which are arranged in a firing chain. 
0003] Fuse devices of that kind are known in various different design 
configurations. For example, see the configuration disclosed in copending U.S. 
Serial No. 09/754,208 filed January 5, 2001, now U.S. Patent No. 6,463,855 
issued on October 15, 2002, the disclosure of which is incorporated by 
reference herein. 

0004] The object of the present invention is to provide a fuse device of that 
general kind which is of a comparatively simple design and which has a high 
level of operational reliability. 
Summary of the Invention 

0005] In accordance with the invention, that object is attained in that the 
firing pin is integrated into an electrical force element. 
0006] Besides the advantages of a high level of operational reliability 
combined with a saving on component parts, the fuse device according to the 
invention also enjoys the advantage that it can be used for all electrical fuses. 
0007] By virtue of the fact that, with the fuse device according to the 
invention, the electrical and mechanical firing functions are combined together 
in a firing chain, it is possible that the fuse device according to the invention to 
be used instead of an electrical primer or percussion cap or detonator. 


Brief Description of the Drawings 

0008] The objects and advantages of the invention will become apparent 
from the following detailed description of a preferred embodiment thereof in 
connection with the accompanying drawing in which like numerals designate 
like elements, and in which: 

0009] FIG. 1 is a view in longitudinal section of a portion of a projectile 
containing a fuse device according to the invention. 

0010] FIG. 2 is a longitudinal sectional view through the firing pin and an 
electrically ignitable pyrotechnical charge therefor. 

0011] FIG. 3 is a view similar to Fig. 2 showing an alternate piston shape 
and electrical supply. 

0012] FIG. 4 depicts the piston of FIG. 3. 
0013] FIG. 5 depicts another piston shape. 

Description of a Preferred Embodiment of the Invention 
0014] In Fig. 1 there is shown a view in longitudinal section of a part of a 
projectile 10 in which a fuse device 12 is disposed. The projectile 10 is 
preferably a mortar. The fuse device is similar to that described in earlier- 
mentioned U.S. Patent No. 6,463,855 in that an initiating detonator is mounted 
in a housing 1 which is rotatable within a casing 4 about an axis A. Rotation of 
the housing 1 occurs following a launching of the mortar, and the rotational 
drive is supplied by a shaft 2 that is connected to a worm 3 disposed on the 
axis A. Details of how the rotation of the worm 3 is transmitted to the housing 
are not part of the present invention, but may be found in the above-referenced 
U.S. Patent No. 6,463,855. 

0015] Rotation of the housing causes the initiating detonator 1 to be 
displaced from the inactive position into an active position (depicted) wherein 
one side thereof faces a firing pin 14, and an opposite side thereof faces a 
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firing booster 18. Accordingly, by actuating the firing pin 14, the detonator will 
detonate and ignite the booster 18. 

0016] In Fig. 1, the firing pin 14 is illustrated in the safe position. Reference 
numeral 14* indicates the firing pin in its ignition position (illustrated by dotted 
lines) penetrating the metal housing of the initiating detonator 16 and igniting 
the initiating detonator 16. That is, a pressure-sensitive, mechanically ignitable 
primer charge of the initiating detonator 16 is ignited by the kinetic energy 
(momentum)of the firing pin 14. 

0017] In accordance with one aspect of the present invention, the firing pin 
is actuated electrically in response to a signal received, via connector 24, from 
a suitable electric firing system within the fuse device, e.g., a proximity fuse 
(not shown). The firing pin itself constitutes a slidable part of a power element 
20, such as an electric solenoid mechanism, which displaces the firing pin by 
electromagnetic force. The solenoid mechanism comprises a cylinder 22 in 
which the firing pin 14 slides. An electric coil (not shown) is disposed in the 
cylinder which creates a magnetic field when energized. The firing pin could be 
magnetized, or attached to a magnetized component, such as a piston, 
whereby the firing pin is caused to slide in either direction, depending upon the 
direction of electric current in the coil. When caused to slide toward the 
detonator 16, it will cause the detonator to detonate and ignite the booster 18. 
0018] Fig. 2 through Fig. 5 show, in schematic illustration, a type of firing 
pin mechanism employing electric ignitable power elements and axially 
displaceable pistons as firing pins. 

0019] As shown in Fig. 2 the firing pin 14 is a part of a cylindrical piston 26. 
The piston 26 rests in an opening formed by a housing 28. In particular, a rear 
portion of the piston is disposed in a rear cylindrical bore 27 of the opening. A 
conical front mouth 30 of the opening communicates with the bore 27 and is 
filled with a foam-like synthetic material 32 which adheres to the piston 26 as 
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well as to the wall of the mouth 30, so that the piston 26 is secured in the 
housing 28 in the illustrated safe position. 

0020] A chamber 34 is disposed ion the housing 28 directly at the bottom or 
rear end 32 of the piston 26. The diameter 36 of the chamber 34 is larger than 
the diameter 37 of the bore 27. The chamber 34 contains an electric ignitable 
pyrotechnic charge 40, a bridge primer 42 (illustrated by dotted lines), and two 
electric pole pins 44 having electric insulated conductors 46 embedded therein. 
The conductors are illustrated only in a schematic manner. The pole pins 44 
are fastened to a metal disk 48 which is welded around its circumference to a 
rear end 50 of the housing 28. 

0021] The piston 26 together with its firing pin 14, the housing 28, and the 
metal disk 48 are all made of steel. 

0022] Instead of providing two electric pole pins 44 arranged directly in the 
power element 20 as shown in Fig. 2, there could be provided a center pole pin 

52 which leads into the center of the power element 20, and a second pole pin 

53 which operatively connects the power element 20 to the electric mass of the 
primer 10 via a contact tab 54 as shown in Fig. 1. The contact tab 54 makes 
contact at the circumference of the housing 28. 

0023] In Fig. 3 the power element is designated by numeral 60. The 
projecting electric contact is provided in that power element 60. Like numerals 
designate equally-functioning characteristics of the power elements 20 
according to Fig. 2 and the power element 60 according to Fig. 3. 
0024] According to Fig. 3, the housing 62 is provided with a through-going 
bore 64 for a piston 66 having a firing point 68 and having a bridge primer 42 
for the pyrotechnic charge 40. The bridge primer 42 is electrically coupled to 
the housing 62 via a conductor 70. 

0025] Fig. 4 shows the piston 66. A mid-section 71 of the piston 66 is a 
little larger in diameter than the shank 72 at the rear thereof, whereby the 
section 71 guides the piston 66 in the bore 64. 
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0026] Fig. 5 shows an alterative piston structure, wherein a piston 80 is 
guided in the bore 64 of the housing 62 by a very narrow segment 78 which lies 
between the shank 72 and the segment 82. The segment 82 has a diameter 
84 that is only slightly smaller than the diameter 86 of the segment 78. 
According to Fig. 5, a pin 90 with a blunt front nose formed by a plane face 92 
is provided on the piston 80 in place of the firing point 68 in Fig. 4 that has a 
generally pointed nose. 

0027] It will be appreciated that the power element 20 is of simple 
construction and formed of few components. It exhibits a high degree of 
ruggedness and reliability. Moreover, it can be used in all electric fuses. Since 
the electrical activating force also creates the mechanical (i.e., 
electromagnetic) firing pin-thrusting force, the fuse can replace an electric 
primer or percussion cap detonator. 

0028] Although the invention has been described in connection with a 
preferred embodiment thereof, it will be appreciated by those skilled in the art 
that additions, modifications, substitutions and deletions not specifically 
described may be made without departing from the spirit and scope of the 
invention as defined in the appended claims. 


